Nontraditional fishing port proposed at Edco city, Nile delta coast  by El Sayed, Walid
Water  Science
ScienceDirect
Water Science 30 (2016) 10–18
journal homepage: www.elsevier.com/locate/wsj
Nontraditional fishing port proposed at Edco city, Nile delta coast
Walid El Sayed
Coastal Engineering Department, Coastal Research Institute, National Water Research Center, Egypt
Received 19 October 2015; accepted 10 July 2016
Available online 17 August 2016
Abstract
A nontraditional type of fishing port is proposed to be constructed at Edco city located on west side of the Nile Delta coast along
the Mediterranean Sea. The fishermen of this city suffers from bone diseases as they use to push their boats manually to go in or out
from the sea. The suggested port hasn’t any side effect on the coastal zone and it costs less than the traditional one. The field data
collected by Coastal Research Institute (CoRI), research identity, has been analyzed and used as input of the two models. Shoreline
survey was used to get the shoreline behavior along the study area and to calibrate the 1-D model. A two dimension model has
been applied to get the wave distribution in the study area to study the wave behavior. The shoreline changes in the presence of
the traditional port and the new one were conducted using one-dimensional numerical model. The study results showed that the
proposed port has relatively low cost and has minimum coastal effect.
© 2016 National Water Research Center. Production and hosting by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords: Nile delta coast; Fishing port; Minimum side effect
1.  Introduction
The coast of Nile Delta extends for 250 km between Abu Qir in the west to Port Said in the east. Rosetta and Damietta
branches are characterized by its clayey and silty soil. These sediments had been discharging into the Mediterranean
sea by the old Nile tributaries, which have been silted up and replaced by the two present branches namely: Rosetta
and Damietta, as shown in Fig. 1 (Nielsen, 1976; El-Askary and Frihy, 1986; Frihy et al., 1991). The Nile delta coast
has three headlands known by Rosetta and Damietta promontories and El Burullus headland.
Many communities have been working in fishing along the Nile delta coast. So many fishing ports are distributed
along this coast such as El Maadia, Rosetta, El Burullus and Ras El Bar ports. These ports were constructed to serve the
fishermen communities at these areas. Rosetta and Ras El Bar fishing ports are found in the Nile Branch of Rosetta and
Damitta, respectively. El Maadia, finished 2002, and El Burullus, finished 2009, fishing ports are constructed directly
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oFig. 1. Location map of the study area.
n sea and they have two jetties crossing the shoreline, so they have side effects on the shoreline stability as they are
ausing accretion in the updrift and erosion in the downdrift (CoRI, 2014).
Edco city is located 16 km west of Rosetta city at Abu Qir Bay along the Mediterranean Sea, Fig. 1. The main
ctivities of the residence in the region are agriculture and fishing. The main source of income for more than a quarter
f the city’s population depends on maritime fishing. About 4000 maritime fishermen using 100 medium-sized fishing
oats with average dimensions around 10 m length ×  5 m width occupying 300 m shoreline length. The fishermen’s
oats logged into the sea from the beach daily by primitive way and it pushed manually until it reaches a depth suitable
or running the motor boat as well as the going out of the boats in the same way again, Fig. 2. In the meeting held with
shermen association, the fishermen said that, this operation causing damage to fishermen health and exhausted a lot
f effort and time affecting the efficiency of the fishing operation and therefore the per capita income in addition to
Fig. 2. Edco fishermen area and the boat out of the sea process.
12 W.  El Sayed / Water Science 30 (2016) 10–18Fig. 3. Field work and collected data at the study area.
reducing the life span of the used marine units. Also, an accident happened to fishermen while the author visiting the
port site. So there has been an urgent need for constructing integrated fishing port to lift their suffering and to attract
more fishermen to work, which helps to create jobs and push the wheel of development in this region.
The study aims to suggest a port for fishermen in this area appropriate to the nature of the region, as well as suits
belonging to the economic value of the project and the impact of the project will be as little as possible on the coastal
area. The shoreline stability will be studied and also the dynamic factors and the movement of beach sediments in the
region and the impact of the proposed port.
2.  Methodology
Edco coast is a sensitive area for marine construction, so two types of fishing ports are studied to choose the best.
First one is traditional type with boat basin in land and two jetties in the sea for protecting the navigation channel
from sedimentation. The other one is a nontraditional type with mechanical drag system fixed on steel structure which
superimposed on steel piles to get the boat out from the sea.
The wave distribution in the area studied using 2-D mathematical model, SIMCOPRO (2-D) model (El-Sayed,
2004), to help us in studying the dynamic behavior of this area and in designing the port.
The effect of constructing the two ports on the shoreline stability is studied by using GENESIS (1-D) model (Hanson
and Kraus, 1989) to select the best one has the minimum effect on the shoreline stability.
These mathematical models need field data used for model input and model calibration. The main input data are
the contour map based on hydrographic survey, shoreline location and wave data. Shoreline and hydrographic survey
data (cross-shore profile) from 2004 to 2014, wave data from 1985 to 2005, tide data from 1990 to 2000 as well as
longshore current data at 2011. Also these data are used to get the behavior of the study area, Fig. 3.
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.  Analysis  and  results
.1.  Shoreline  change  analysis
The access area of the fishermen at Edco is located adjacent west of Edco summer resort which is about 2.5 km west
f military harbor located in the east, Fig. 4. To get a complete vision about the stability of the shoreline, the shoreline
tudy starts from the military harbor located east Edco to the south of the fishermen area by about 11.0 km.
The eastern area of the harbor has a high rate of accretion up-drift the eastern breakwater of this harbor about
 m/year for last 4 years. So the military harbor responsible executes annual dredging for the sand which silted in the
arbor entrance. Going to the south of this harbor, down-drift coastal structures, the shoreline is suffering from erosion
y average rate of 6 m/year for a distance about 1.0 km reduced to be about 2 m/year for the next 1.0 km, Fig. 4. To
vercome this erosion, the dredged sediments east the military harbor should be dumped in the west of it, i.e., making
and bypass for the sediment accumulated in the east of the harbor.
At the fishermen area, the shoreline is fluctuating between erosion and accretion with an average rate of 4 m/year
ut the shoreline is nearly stable. Going to the south of this area the shoreline is also stable reaching El Maadia fishing
ort about 11 km south Edco fishermen area.
.2.  Waves
Wind waves are the principal driving force for sediment transport on the coasts and the chief agent in near-shore
oastal processes (erosion and/or accretion). In order to obtain a more complete description of wave climate; a directional
ave recorder via Cassette Acquisition System (CAS) has been used during the period from 1985 to 1990 (Elwany
t al., 1988) and then followed by S4DW Directional Wave Meter up to 2005 (CoRI, 2013). These wave data have
een subjected to statistical analysis and it is concluded that waves had significant wave height of 1.12 m and average
eak wave period of 6.0 s and coming from the NW. The maximum wave height is 5.5 m with 13 s corresponding wave
eriod. The predominant wave directions are from WNW, NNW, N, and W as shown in Fig. 3, with a small portion
14 W.  El Sayed / Water Science 30 (2016) 10–18Fig. 5. Wave distribution and contour lines in the study area.
of waves arrived from the NNE and NE especially in March and April (El Sayed et al., 2007). These wave data were
used as main input for GENESIS (1-D) and SIMCOPRO (2-D) models
3.3.  Wave  distribution  along  the  study  area
The wave distribution in the study was concluded using SIMCOPRO (2-D) model (El-Sayed, 2004) under the
significant wave condition, which is 1.12 m wave height, 6 s wave period and predominant wave direction NNW. Fig. 5
shows the contour lines and the wave distribution in the study area. The wave is going to the shoreline smoothly so
the wave loss its energy gradually. The breaking happen about 100 from the shoreline and the wave at breaking has
small angle to the west, which is compatible with the wave behavior in the site. These results are compatible with the
analysis of the cross shore profile in the study area. The analysis shows that the slope of the profile is considered as
gentle slope so the wave breaks gradually. Fig. 6 shows the cross shore profile at the study area. The profile length is
about 1200 m. The berm level is about 1.7 m and the beach face slope until 1.0 m water depth is about 1:40 which is
considered as gentle slope. The surf zone is from the shoreline to nearly 2.0 m water depth with slope 1:100. Going
offshore, the bed slope is about 1:130 from 2 to 5 m water depth and the bed slope is about 1:240 from 5 to 7.5 m water
depth.
3.4.  First  type:  traditional  port  and  its  side  effect
A traditional port is proposed as its basin in land with protected entrance by two jetties like El Maadia and El Burullus
fishing ports, see Fig. 7. The water depth at the port entrance will be 3 m and the two jetties length is about 320 m from the
shoreline. The basin area is about 200 x 200 m to accommodate a future capacity of 200 boats. GENESIS mathematical
model is used to calculate the shoreline change due to constructing the port. GENESIS numerical model is a powerful
software package for the purpose of engineering uses and research; it was developed jointly by the Department of
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he Army (Waterways Experiment Station, Corps of Engineers, Vicksburg, MS, USA) and the Department of Water
esources Engineering (Lund Institute of Technology, University of Lund, Sweden). This shoreline evolution model
as demonstrated its predictive capabilities in numerous projects (Hanson, 1987).
Following the assumptions of “one-line” theory, a mathematical model for long term shoreline evolution can be
escribed by a conservation of mass equation (1) and an equation of sediment transport for a sandy beach system (2)
dy
dt
=
( −1
Dc  +  B
)  (
dQ
x
+  dq
)
(1)Fig. 7. Proposed traditional port.
16 W.  El Sayed / Water Science 30 (2016) 10–18Fig. 8. Shoreline change due to constructing the traditional port in the study area.
where (y) is the shoreline position, (x) is the longshore coordinate, (t) is the time, (Q) is the longshore sand transport,
(q) represents sand sources or losses along the coast (such as river discharges, beach nourishment or net cross-shore
sand loss), (Dc) is the depth of closure and (B) is the berm height.
Q  =  (Hb)2 Cgb
(
a1 sin 2Ob −  a2 cos Ob dHb
dx
)
(2)
where a1 = K1/16 ((ROs/RO)−1) (1−n) (1.416)5/2; a2 = K2/8 ((ROs/RO)−1) (1−n) (1.416)7/2
(Q) is the volume of sediment moving alongshore per unit time; (K1 & K2) is the dimensionless empirical propor-
tionality coefficient. (ROs) is sediment density taken as 2,650 kg/m3 for quartz-density sand and (RO) is the water
density (1,025 kg/m3 for 33 parts per thousand (ppt) salt water and 1,000 kg/m3 for fresh water). (g) is the gravitational
acceleration (9.81 m/s2); and (n) is the in-place sediment porosity taken as 0.4. (Cgb) is the wave group velocity. (Hb)
and (Ob) are the significant breaking wave height and breaking wave angle respectively.
The main input data for the model are: shoreline, wave data and sediment characteristics. The model is calibrated
using the measured shoreline data, Fig. 8. The sediment transport rate from the model at the area ranges from 50,000
to 100,000 m3/year, its direction is from the east to the west. This output is compatible with the measured longshore
current in site. The longshore currents have been measured within the surf zone by floats in this area in 2011 under the
predominant wave direction. The predominant direction of the current is from east to the west with 70% percentage,
Fig. 3. The average current velocities are ranging between 20 and 25 cm/s (CoRI, 2013). The shoreline changes get
from the model is as known: accretion in the port up-drift with rate of 5 m/year and erosion down-drift the port with
rate of 5 m/year for 1.5 km shoreline length. These rates are predicted based on 5 years model run. This rate is nearly
the same for the adjacent military Harbor. This port will need regular transporting for the accumulated sand at the
up-drift and dumping it in the down-drift and regular entrance dredging to keep the level of the entrance as designed.
Also it needs in land dredging. The estimated cost of main constructing work of this port will be about of: 77 million
cost of the two jetties + 5 million cost of sand dredging + 18 million of basin side walls and berth with total cost of
about 100 million Egyptian Pounds.
3.5.  Second  type:  nontraditional  port
The coastal boat fishermen area has many advantages based on previous analysis as the shoreline is nearly stable,
the bed slope is gentle and the wave breaks gradually in the surf zone. The port is suggested to get minimum side
effect on the shoreline stability with reasonable cost. Also, this idea is used for getting the ship in and out in the
shipyard repairing area in the harbors. A mechanical drag system fixed on steel structure which superimposed on steel
piles, Figs. 9 and 10. The boat will be linked to a metal car, which has fender with dimension of 3.0 m width and
10 m length, which will move on steel rails resting on steel beams which will be fixed in steel piles with diameter of
30 cm. The spacing between piles in the longitudinal and the transverse direction will be 3.0 m. The rails will start at
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.5 m water depth in the sea till the boat area in land. The boat land area will be divided into tracks by rails fixed in
einforced concrete slabs with spacing of 4.0 m in two directions. The yard of boat parking will be about 150 x 150 m to
ccommodate 200 boats for future expansion. The level of the land area will be about +2.5 m above mean water level.
his level is estimated based on the water level variation which was recorded near the study area, Fig. 3. The collected
ata have been analyzed and it was found that the tide in the area is Semi-diurnal. The tidal amplitude is small and
anging from 20 to 30 cm. Also it is noticed that the highest water level recorded is about 80 cm and the lowest water
evel is −64 cm from the zero survey level (Fanos, 2001).
The estimated cost of main constructing work of this port will be about of: 35 million cost of the steel rails and
einforced concrete slab + 5 million cost of mechanical drag system with total cost of about 40 million Egyptian Pounds.
This system can be manufactured in Egypt with local material. GENESIS mathematical model is used to calculate
he shoreline change due to constructing the port. Results show that there is no side effect, which is compatible with
his system behavior; as the pile system is using along our coastal area with no side effects. The drag system for the
oats consists of steel structures which could be modified easily for any unexpected coastal changes. We can call this
ystem dry fishing port.
Comparing between the new idea port and the ordinary one, the new system is better than the traditional one in
erms of side effects, future modifications and the cost.
Fig. 10. Cross section of the drag platform at the shoreline.
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4.  Conclusion
Edco coastal boat fishermen area has been studied and the fishermen problems and requirements have been examined.
A nontraditional fishing port has been proposed based on the site coastal conditions and the economic value derived
from the project. This port could be called dry fishing port, which has no side effect on the shoreline stability and has
less cost compared to the ordinary ports. The port system can be manufactured in Egypt using local material and could
be modified easily for any unexpected coastal changes. This port will change the life of the fishermen to be better. In
addition, it will help in creating jobs.
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